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The NASA STI Program ... in Profile
Since its founding, NASA has been dedicated to the advancement of aeronautics
and space science. The NASA Scientific andTechnical Information (STI) Program plays
a key part in helping NASA maintain this important role.
The NASA ST! Program provides access to the NASA STi Database, the largest
collection of aeronautical and space science STI in the world. The Program is also
NASA's institutional mechanism for disseminating the results of its research and
development activities.
Specialized services that help round out the Program's diverse offerings include
creating custom thesauri, translating material to or from 34 foreign languages, building
...... customized databases, organizing and publishing research results .... even producing
videos.
For more Information about the NASA STI Program, you can:
• Phone the NASA Access Help Desk at (301) 621-0390
• Fax your question to the NASA Access Help Desk at (301) 621-0134
• E-mall your question via the Internet to help@sti.nasa.gov
• Write to
NASA Access Help Desk
NASA Center for AeroSpace Information
800 Eikridge Landing Road
Linthicum Heights, MD 21090-2934
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The following summary was prepared from the audio tape of the session by the staff at the
NASA Center for AeroSpace Information (CASI) and reviewed by the speakers. The summary
is intended to give the substance of the presentations and does not attempt to report on either the
panel discussion or the comments from the audience.
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Jim Erwin established one of the goals of
today's conference as determining the ongoing role of
controlled vocabulary in information retrieval. He
anticipated that the meeting would help to clearly
delineate where we were in the area of information
retrieval and allow us to determine how we measure
up against the state of the art.
Dr. Hill noted that one of the purposes of the
conference was to establish a dialog among the
participants on the complex topic of controlled
vocabularies and their place as retrieval tools in a free
text environment.
To illustrate the difficulties that can result from
a lack of a controlled vocabulary, Dr. Fidel discussed a
search for the subject of exposures to substances or
conditions that are a risk to health by using the phrase
"exposure assessment methodology" (see viewgraphs 1
and 2). The aim of the search was to find information
about measurement techniques. The difficulty is that
each word in the phrase is so common that, if you ran
a search using the words only, you would get a great
many citations on a variety of subjects (see viewgraph
3). The ambiguity inherent in the individual words is
matched by the ambiguity of the phrase itself. In order
to insure broad recall of relevant records, the searcher
needs to generate a set of synonyms for each concept.
Synonyms include the words that people actually use
in practice when they talk about a particular concept.
Thus, an effective list of synonyms will include words
sharing the same meaning as well as associated terms
generated by the searcher out of her knowledge of
real-life linguistic behavior.
This example of searching for the subject
"exposure assessment methodology" illustrates the
differences between free text (or even full text)
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searching and the use of controlled vocabularies
(thesaurus terms). The searcher needed to find records
that were relevant to the topic. In a free text
environment without benefit of a controlled
vocabulary, all that she had to search with were
natural language terms from the documents or records.
She did not have the benefit of controlled vocabulary
where terminology for concepts had been standardized.
She could not search with concepts. So, she made up
the appropriate concepts for that particular search and
tried to generate terms that matched those concepts to
get at the information that she wanted. This
approximates what is done when indexing with a
controlled vocabulary. The indexer identifies concepts
based on a reading of the material and then chooses
the appropriate words (descriptors) from the controlled
vocabulary (the thesaurus) to represent those concepts
(see viewgraph 4).
Why should we create these controlled
vocabularies beforehand and use them in indexing?
One of the great values of controlled vocabularies is
that they make implicit concepts explicit through
hierarchical relationships between terms. These
relationships between broad terms and narrow terms
cannot be derived from an analysis of free text. They
must be intellectual constructs. We have terminological
control and content analysis through indexing. We
need a controlled vocabulary if we want to retrieve
concepts that can be represented in various ways, or
inferred, in free text.
Are controlled vocabularies cost-effective? Free
text advocates argue that they are not cost-effective.
Some studies found that free text and controlled
vocabulary searching have the same results. Other
studies have found that one or the other of the
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methods were more effective. Most of the studies
were flawed; the question has not been answered.
A renewed interest in retrieval techniques and
the differences among them resurfaced with the advent
of full text searching. There were conflicting results
from studies comparing full text searches with
controlled vocabulary searches. A study (Tenopir,
1985) using the Harvard Business Review Online
database, reported on a controlled experiment in which
31 requests were searched in four different formats:
only the text, only the fl0e, only the abstract, and only
the descriptors. Results indicated that full text searches
retrieved more than the other methods, yielding high
recall, but with low precision. The controlled
vocabulary performed better than free text if one didn't
look at the full text, but only at the rifles and abstracts.
The conclusion of the study was that a combination of
controlled vocabulary with a full text search technique
gives the best results, since the controlled vocabulary
compensates for the imprecision of the full text search.
In a study (McKinin et al., 1990), 100
questions generated by people that came into the
library asking for literature searches were searched
using two full text databases. Although the searches
resulted in high recall, it was found that using the
controlled vocabulary found some articles that were
missed by the full text searches. Why were they
missed? In 25% of the cases, it was because the
concepts were not explicit in the text. In 33% of the
cases, failure to capture a document was because the
searchers did not use enough synonyms. Thus, in 58%
of the cases, the failures could have been avoided by
the use of a controlled vocabulary.
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Dr. Belia Hass Weinberg
An earlier study (Blair & Maron, 1985)
found that when you have a very large full text
database, you get very poor retrieval using free text
searching. In this study, using a 40,000 document
database and 360,000 pages of text, legal
paraprofessionals with search experience searched 51
questions. Results indicated high precision (79%), but
low recall (20%), a counter-intuitive result. Low recall
resulted, in part, from the drawbacks that are inherent
in full text searching without a controlled vocabulary:
the concepts that were being searched had different
terms attached to them. Accidents, for example, were
variously referred to as events, incidents, situations,
problems, difficulties, etc.
In the last study cited (Fidel, 1992), 47
searchers were observed as they performed their
searches. They were asked to think aloud, reflecting on
their reasons for making various decisions. Dr. Fidel
also interviewed each searcher. It was found that the
decision whether to use a free text search term or a
controlled vocabulary search term depended on the
specific situation. If the term was a common one, it
was best to use descriptors. If the term was well-
defined and recall was not important (the client simply
wanted to get some articles), then free text was used.
The overall conclusion drawn from a review of
these studies was that full text searching can by no
means replace the use of a controlled vocabulary. The
ideal search environment is one in which a controlled
vocabulary complemented a free text search capability.
Dr. Weinberg analyzed the various structures of
thesauri and their display in print and online, early
making the point that there was not one standard or
4
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Analysis of four thesauri
Alphabetic sequence
correct structure for thesauri. Chosen for comparison
were four thesauri produced by government agencies
that participated in the following panel discussion: the
National Aeronautics and Space Administration
(NASA), the National Library of Medicine (NLM), the
Department of Defense (DoD), and the Department of
Energy (DOE). The structures of the thesauri are
varied and complex, a situation that contributes to a
lack of utilization. Using viewgraphs to illustrate the
hierarchical arrangement of terms, the thesauri were
presented in order of increasing complexity of
structure: the Defense Technical Information Center
Thesaurus (see viewgraphs 5-9), the Department of
Energy's International Energy Subject Thesaurus (see
viewgraphs 10-13), the NASA Thesaurus (see
viewgraphs 14-23), and the National Library of
Medicine's Medical Subject Headings (MESH) (see
viewgraphs 24-31). Comparisons and contrasts were
made among such thesaurus features as the structure of
broader and narrower terms, the presence or absence
of related terms, and levels of hierarchy.
Specif'xcally, Dr. Weinberg analyzed in some
detail the following aspects of the four thesauri (see
viewgraph 32) : the primary alphabetic sequence, the
dictionary, the concordance of all words, and the
classified display. Again, the overriding point was how
confusing thesauri can be to users.
In the DOE thesaurus, the primary alphabetic
sequence is called Subject Thesaurus; in DTIC it is
called Posting Terms; in MESH, Annotated Alphabetic
List; and in the NASA Thesaurus, Hierarchical Listing.
Dictionary Dictionary functions are also variously
accomplished. In the DOE thesaurus, some definitions
are within the alphabetic sequence, with a tag. In
5
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DTIC, there are some definitions, without a tag. MeSH
includes some lexical information within scope notes.
NASA carries the definitions in a separate volume.
DOE has no concordance. DTIC calls its
concordance Key Words Out of Context, and places it
in Section 3. MeSH calls it Permuted Medical Subject
Headings, while NASA calls it Access Vocabulary.
DOE has no classified display. DTIC has a
separate hierarchical listing. MeSH has a separate
hierarchical display, one that consists of tree structures
with no redundancy to the alphabetic display. NASA's
thesaurus does not have a separate printed panorama of
the classification of all its descriptors. However, it
provides complete broader- and narrower-term
relationships for each term within the alphabetical
sequence, called the Hierarchical Listing.
Next, Dr. Weinberg discussed thesaurus
notation for semantic relationships (see viewgraph 33).
In abstract terms there are three categories of semantic
relationships: equivalence, hierarchy, and association.
In her discussion of online thesaurus display,
Dr. Weinberg noted that, compared with print displays,
online displays in the major vendor systems are
poorer, offering less information to the user (see
viewgraphs 34-45). For example, scope notes are
truncated. The definition information is not yet
available in the major online systems. She found that
some people who are mounting thesauri at DIALOG
do not understand thesaurus codes. Used and Used For
are both truncated to U and used in both directions in
certain databases (see viewgraph 39).
In conclusion, Dr. Weinberg noted the great
variations in thesauri structures. She argued that
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References
greater uniformity would simplify consultation of
thesauri. (She is not, however, advocating uniformity
in vocabularies.) She also called for a common
command language for information retrieval that would
enhance end user employment of the controlled
vocabulary that we put so much effort into building.
In the lively panel discussion on developing
federal thesauri, a number of important issues were
covered: the uses of retrospective indexing, the
question of whether the addition of more postings to
controlled vocabularies constitutes an advantage or a
disadvantage to searchers, the impact of machine-aided
indexing, and efforts aimed at standardizing
terminology. What the panelists agreed upon was the
need for on-going consultations among the panel
participants on standardizing their respective
vocabularies whenever possible.
Blair, David C. & Maron, M. E. (1985). An evaluation
of retrieval effectiveness for a full-text document-
retrieval system. Communications of the ACM, 28(3):
289-299.
Fidel, Raya (1992). Who needs controlled vocabulary?
Special Libraries, 83(1) : 1-9.
McKinin, Emma Jean et al. (1991). The Medline/Full-
Text Research Project. Journal of the American
Society for Information Science, 42(4) : 297-307.
Tenopir, Carol (1985). Full text database retrieval
performance. D.aliag...Rr,.gJg_, 9(2) : 149-164.
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• A term has many meanings
• A term is ambiguous
• A term is vague
• A term occurs too frequently
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Thesaurus Standards and Practicalities
Dr Bella Hass Weinberg
Viewgraphs 5 through 31 are pages from the DoD, DOE, NASA, and NLM thesauri.
Viewgraphs 32 and 33 are charts comparing the structures of the four thesauri.
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POSTING TERM ENTRY EXPLANATION
a. ARMY
b. (Scope note if necessary)
c. UF Army department
d. UFC Army medicine
e. BT *MILITARY FORCES (UNITED STATES)






a. Posting Term - A main entry appearing in boldface type which represents a significant class of
concepts used for indexing and relrieval.
b. Scope Note - Exists when necessary to further define or limit the meaning or usage of a posting term.
NOTE: A date immediately preceding a scope note denotes the year and month the term
was established as an authorized DTIC posting term.
c. Used For (UF) - The posting term at the main entry is to be used for any term following this notation.
Reciprocates with use reference.
d. Used For Combination (UFC) - The posting term at the main entry together with one or more other
posting terms are to be used for any term following this notation. Reciprocates with multiple use
reference.
e. Broader Term (BT) - Posting terms following this notation represent a broader class which includes
the main entry posting term.
NOTE: An (*) symbol in front of a BT indicates the existence of broader generic levels
of terms.
f. Narrower Term (NT) - Posting terms following this notation are within the class of concepts
represented by the main entry posting tenn.
NOTE: An (*) symbol in front of a NT indicates the existence of narrower generic levels
of terms.
g. Use Reference - Refers the user to one or more preferred main entry posting terms. Always
reciprocates with UF and UFC references.
6




(81/09) - Predetermination of

























(83/05) - A disease affecting





















































(B3/05) - The superficial
portion of the skin, composed of
a horny layer (stratum corneum)
end a livlng,, celJular part in
layers named from outside
inward: The stratum lucidum
(when present), the stratum
granulosum, the stratum
eptnosum, and the stratum
germtnattvum. Skin ts Composed









NT GRAPHITE EPOXY COMPOSITES
EPOXY COMPOUNDS








































(83/05) - Affecting many
antmals of one kind in one
region simultaneously; widely
























(81/09) - Composite materials or EQUIVALENT CIRCUITS
structures in whtch the binding BT *CIRCUITS
material is epoxy compound, re-
Inforced wtth various kinds of ER/L_URE
ftbars, cast, 1eyed-up or molded
in various shapes. ERBIUN
BT *COMPOSITE MATERIALS BT "RARE EARTH ELEMENTS
• 7
___AVZN8 DTZC RETRTEVAL /,14) ZM)I[XXNG TERMXNOLOGY HXERARCHY
(3)_ XNLET SatEENS
(2)[NOZNE CYLZND[RS









( 1 )&kS O!mERATOR [NGZN[S
( 1 )GAS 71JmlZNES
( 1 )HEAT ENOZNES
(2)EXTERNAL C0mUSTZ0N ENGZNES
(:I)STEMI [NOZNES


















(3)$UP_D EJECTOR RAtiJLrT EI40][NES













( 1 )WUtXN[ [mXN[S
( 2 )SUllIMINI[ I[mZNI[S
( 1 )I4JLTXFUEL ENGZNES
( 1 )MJLTXPULSE EI_ZNES


























(2)$OLTD PROPELLANT ROCKET ENGXNES





(2)THXX0TROPXC PROPELLANT R0_ET ENGXNI[S
(2) THRUSTERS
(2)VERNZER _ EI_XNES
( 1 )TN_ ENGXNES
(1)_ [NGIN[S
( 1 )VARXABLE CYCLE ENGZNES
ENGRAVXNE
( t ) PHOTOENORAVXNg
ENRXCI4m/T
( 1 )REACTOR FUEL ElmXCI4iENT
[NT_AxNmrr
( 1 )AZR B_ltAXmI[NT
ENVXROMIENTS
( 1 )AEROSPACE [IWZN)Mm_S
(2)SPACE ENVXRONMENTS
(3)DEEP SPACE
( 3 ) ZNTERP_ARY SPACE
(3)XNTERSTELLAR SPACE
( 3 )OUTER SPACE
( 1 )CONFXNED [IWZROM4ENTS
(.1)ELECTROMAGNETXC ENVXN)NMEN_
( 1 ) XI_MUC[D [NVXIt0Mf.NTS
( 1 )LUNAR ENVXIt0NMENTS
( 1 )OCEAN ENVXIt0_
( 2 ) BATHYAL ZONES

























(4)Pf4)$PHORZC MONOESTER HYDROLASES -




( 4 )GLYCOS ZDASES
(4)m,m.kl_ = " _
(3)PENIrCXLLTN ACYLASE
(3)PEPTI_D[ HYDi_OLASES, : ::: i
( 4 )CHYNOTRYPSXN( 4 )CLOSTR_XOPEPTX DAS[ A










































































































































































































OFF THE SHELF EqUXPI_]4"T




























































DISTRICT HEATING [01] _
DA January 1975
BTI Heating
NTI Geothermal District Heating
RT Central Heating Plants
RT Co-Generation
RT DEUS
RT Dual-Purpose Power Plants
RT Geothermal Heating Systems
RT Heat Distribution Systems
RT Ho{ Water
RT Thermal Transmission ICES
DISTRIBUTION [01]




























A 10 kJ. 8-beam. CO: laser facility








































A- 1 Reactor (Bohunice)
DA December 1, 1974
USE Bohunice A-1 Reactor
A-1 Reactor (CakYar Ha//)
DA December 1, 1974
USE Calder Hall A-1 Reactor
A-2 Reactor (Bohunice)
DA December 1, 1974
USE Bohunico A-2 Reactor
A-2 Reactor (Calder Halo
DA December 1, 1974
USE Calder Hall A-2 Reactor
--+AO-gSO MESONS [01]
(Prior to January 1988 this concept














(Prior to January 1988 this concept
was indexed by A1-1070
RESONANCES.)
DA January 29, 1988
UF A1-1070 Resonances






DA May 2, 1979
USE Beta-W Lattices
A2-1310 Resonances
(Prior to January 1988 this was s yard
Descriptor.)
DA December 1, 1974
USE A2-1320 Mesons
--_A2.1320 MESONS [01]
(Prior to January 1988 this concept
was indexed by A2-1310
RESONANCES,)








(Prior to March i998 this was a varM
USE Mesons
A2L-1280 Resonances
(Prior to March 1988 this was a valid
Subject Thesaurus
DA December 1, 1974
USE Mesons
---_A3-2050 MESONS [01]







DA December 1, 1974
USE Pi2-1680 Mesons
A_l-1960 Resonances





(Prior to February 1988 this concept
was indexed by A4.1960
RESONANCES.)















DA December 20, 1978
USE Stea_ASTM-A285
A-BOMB SURVIVORS [Ol]
DA December 1, 1974
BT1 Human Populations
BT2 Populations _










DA December 1, 1974
BT1 _er Codes "-
A Resonances
(Prior to March 1988 this was a
de=riptor. For A3 resonances use
PI2-1680 MESONS.)
DA I:)_<_HN_r 1, 1974
USE Mesons
CYCLO ON[01]









Commission. abolished on 27 April
1987 and replaced by ANSTO.)
DA Apnl 28, 1978






DA September 23, 1985
USE Acetylaminofluorenes
AAPS





RT Gas Turbine Engines
RT Internal Cornbusbon Engines
RT _ E,_r_
AARR REACTOR [01]
DA December 1, 1974
UF A_jonne Tank Res_mh and
Tesl Reactor-AARR
BT1 Research Reactors
BT2 Research and Test Reactors
BT3 Reactors
BT1 Tank Type Reactors
BT2 Reactors
ST1 Water Cooled Reactors
BT2 Reactors
BT1 Water Moderated Reactors
BT2 Reactors
ABANDONED SHAFTS












RT Na_u_ Ga= Wds
RT Oil WeB=
DEF An ol or gas well d:_andoned
becau_ _ yield ha= fallen ;
Abad_an-Booch-C, mwo E._ct
DA Novamb_ 9, 11177
USE ABC Elf_t
ABC EFFECT Ea_]













ENTRY CONTROL SYSTEMS [01]
DA July8, 1982




Io 9emmd and crlti_ areas of
a nucMartacilky.
/'/OUNS
DA Juno 13, 1981
USE Doub_ Em'okgo Build_gs
ENWRONMENT(_] .


































(1"h_d,s¢_- isto be um¢lto


































DA March22, 1975RT _n_ E.qx_ure RT Environment
,97" Enviroamer_ BI_==
. B'rl t-_drotym
FrT __ e'r'z L_ .
Envin:mmen¢ll Transpoct RT Nuci_r WirierRT SEEDI$
RT ironmonudPd_'y _ _y forunspecified
PoIMion mecir¢ ,Mo_m_ mmoriab.)
RT P revonl_on of Significant DA _ 23, 1978 RT PeliculatilUF Ma_ki_ (_ RT l"Mrmoe=_-x_y=es
_domtion BI"I _ RT 7hk_m_
_m" Pr.v.m_0. M.dr.b_Radmkm _ _ Air
RT Ores.
RT Th.rmaJ C,¢_t RT Rod_
R7" Wld,_m _ _. ,qT
/=it"
&wimrvnem_ Conc_mrm_o_ Frr Wa_r
















USE N_tumRese_e. ENZYME INDUClrlON O_
DA November19, 1985



















TYPICAL HIERARCHIL;/_L L.Io __,_ =,, ....
POSTABLETERM
_SN
SCOPE NOTE _ UF
USED FOR TERM_ GS
GENERIC STRUCTURE
RELATED TERMS , _ RT
FAR ULTRAVIOLET RADIATION




• . FAR ULTRAVIOLET RADIATION
• .. LYMAN ALPHA RADIATION
• ,. LYMAN BETA RADIATION
IONIZING RADIATION
• ULTRAVIOLET RADIATION
• • FAR ULTRAVIOLET RADIATION
• " LYMAN ALPHA RADIATION








TYPICAL USE CROSS REFERENCE ENTRY
NONPOSTABLE TERM
POSTABLE TERM
P VACUUM ULTRAVIOLET RADIATiC)N_.





















• NUCLF_ _OWER _UU_TS

















































•, GIBBS FREE ENERGY
•, HEATOF DISSOCIATION
•. HEAT OF FORMAllON
.. HEAT OF SOLLrnoN
.. LATENT HEAT
. . . HEAT OF _
•,. HEAT OF VAPORIZATION
TTtEFI_YI_U, WC PR(:XoEPTrIES
. F.NtttALPt
.. Gii_S FREE ENERGY
•. HEAT OF BSSOOA11ON
•. HEAT OF FORMAllON
•. PEAT OF IOLUnON
•. LATENT HEAT
• .. HEATOF FUSR)N
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U_E ENCrH ORBI"AL _
lmt_nm_ _ larlh Od_l
USE ENT/H OREn'AL ENVIRONMENTS
Emtmv,,m_ NII_ MII,_
USE HIGH ALTITUDE _
USE HiGH GRAVITY ENVIRONMENTS
F._m_,mts, H_h Te_=eratur_




USE EARTH ORBITAL ENVIRONMENTS
E_ta, Low _
USE EARTH ORE)TAL ENVIRONMENTS
Envklmment_ Low Tlmp_lm_























CEOS_. Ea,m cXl,.vv_ Sv_m







USE EXPLORER t2 SATELLITE
PE4
USE _ 14 SATF.UJT_
ERE-¢
USE EXPLORER 15 SATELUTE
EI_-O














USE LIQUID PHASE EPITAXY
USE MOLECULAR BEAM EPfl'AXY
VAPOR _ EI_TAXY
EI_L

































TYPICAL ACCESS VOCABULARY ENTRIES
Nonpostabte term _n natural language order.
Postabte term reference.
Pseudoterms (permutations) derived from non-
postable multiword term. Postable term ref-
erence follows USE.
Air Density Explorer A
USE EXPLORER 19 SATELLITE
A, Air Density Explorer
USE EXPLORER 19 SATELLITE
Density Explorer A, Air
USE EXPLORER 19 SATELLITE
Explorer A, Air Density
USE EXPLORER 19 SATELLITE
Embedded term.








Pseudoterms derived from multiword term.
APOLLO SOYUZ TEST PROJECT
Project, Apollo Soyuz Test
USE APOLLO SOYUZ TEST PROJECT
Soyuz Test Project, Apollo
USE APOLLO SOYUZ TEST PROJECT
Test Project, Apollo Soyuz
USE APOLLO SOYUZ TEST PROJECT
3_ ....
Typical OTHER WORD entry (abbreviation)
with postab!e term_reference.
Typical OTHER WORD entry (chemical sym-
























Definitions are given for most terms added to the NASA Thesaurus since 1976 as well as for many
earlier terms. Definitions of more common or general scientific terms are given a NASA slant if one
exists. Certain terms are not defined as a matter of policy: common place names, chemical ele-
ments, specific models of computers, and nontechnical terms. Other terms lack definitions because
the NASA Thesaurus predates by a number of years the systematic effort to define terms. Neverthe-
less, definitions of older terms are continually being added.
The following data are provided for each definition: term in uppercase lowercase form, definition
per se, source, and year the term (not the definition) was added to the NASA Thesaurus. The NASA
History Office is the authority for capitalization of NASA names. USE cross references from the
NASA Thesaurus are also included in uppercase/lowercase form.
SOURCES OF DEFINITIONS
Definitions with no source given were censt'ructed by lexicographers at the NASA Scientific and
Technical Information (STI) Facility, who rely on the following sources for their information: experts
in the field, literature searches from the NASA STI database, and specialized references, including
those listed below.
ASTM. Compilation of ASTM Standard Definitions, 6th edition. Philadelphia, PA, ASTM, 1986.
Copyright, the American Society for Testing and Materials (ASTM). All rights reserved. Used
with the permission of ASTM. Two ASTM sources are distinguished: standards are identified by
an alphanumeric designation with no hyphen; committees are identified by an alphanumeric
designation with a hyphen. The original definitions appeared in the Annual Book of ASTM
Standards.
DOE. Energy Data Base Subject Thesaurus (DOE/TIC-7000-R7). Oak Ridge, TN, Department
of Energy, 1987.
SP-7. Dictionary of Technical Terms for Aerospace Use, NASA SP-7. Washington, DC, NASA,
1965.
In some cases, definitions used from these sources have been subjected to editorial alterations,
such as making a definition agree in number with the NASA form of the term.
TYPICAL TERM DEFINITION ENTRY
TERM : prisms
Transparentbodieswithat leasttwopolishedplanefacesinclined
withrespecto eachother,fromwhich_jht is reflectedor through
whichlightis refracted.When lightis _fracted by a prismwhoseDEFINITION refractiveindex exceedsthat of the surroundingreed'ram,it is
deviatedorbenttowardthethickerpartof the prism.








A measure of the exlent to which the energy of a system is
unavailable. SP-7 1968
entropy (statistics)
A factor or quantity that is a function of a mechanical system and
is equal to the logarithm of the probability of the particular
arrangement in that state. 1980
entry guidance (STS)
The precise steering commands for trajectory from initial
penetration of the earth's atmosphere until the terminal area





Collective term comprising the complex chemical relationships
involving the atmosphere, climatology, air and water pollution, fuels,




External conditions or the sum of such conditions, in which pieces
of equipment, living organisms, or systems operate as in
temperature environment, vibration environment, or space
environment. Environments are usually specified by a range of
values, and may be either natural or artificial. SP-7 1968
eoslnophlls
A type of white blood cell or leukocyte which stains a red color
with eosin stain; normally about 2 to 3 percent of white cells in
the blood but tending to decrease during stressful situations and
thus usable as an index for stress. SP-7 1968
ephemerides
Periodical publications tabulating the predicted positions of celestial
bodies at regular intervals, such as daily, and containing other
data of interest to astronomers. A publication giving similar
information useful to a navigator is called an almanac. SP-7 1968
ephemeris time
The uniform measure of time defined by the laws of dynamics
and determined in principle from the orbital motions of the planets,
specifically the orbital motion of the earth as represented by
Newcomb's Tables of the Sun. SP-7 1968
epitaxy
The oriented growth of a crystalline substance on a substrate of
the same or c=;,'fferent cystalline substance.
ASTM (F 127, F-I) 1968
epoxy matrix composites
High strength compositions consisting of epoxy resin and a
reinforcing matrix of filaments or fibers of glass, metal, or other
materials. 1980
epoxy resins
Viscous liquids or brittle solids containing el)Oxide groups thai can
be crosslinked into final form by means of a chemical reaction
with a variety of setting agents used with or without heat.
ASTM (C 904, C-3) 1968
42
equations of motion
A set of equations which give information regarding the motion of
a body or of a point in space as a function of time when initial
position and initial velocity are known. Used for motion equations.
SP-7 I968
equations of state
Equations relating temperature, pressure, and volume of a system
in thermodynamic equillibrium. Used for state equations.
SP-7 1968
equatorial atmosphere
The composition and characteristics of the earth's atmosphere at
and/or near the equator. 1978
equatorial regions
Areas on or near the earth's equator; regions between the Tropic
of Cancer and the Tropic of Capricorn (23 degrees 27 minutes
North or South of the Equator). 1980
equators
The primary great circle of a sphere or spheroid, such as the
earth, perpendicular to the polar axis; or a line resembling or
approximating such a circle. SP-7 1968
equilibrium
A state of dynamic balance between the opposing actions,
reactions, or velocities of a reversible process.
ASTM (E 7, E-4) 1968
equilibrium flow
Gas flow in which energy is constant along streamlines and the
composition of the gas at any point is not time dependent. Used
for steady state flow. SP-7 1968
equinoxes
One of two points of intersection of the ecliptic and the celestial
equator occupied by the sun when its declination is zero degrees.
SP-7 1968
ERBE
Use earth radiation budget experiment
ergometers
Instruments for measuring muscular work. SP-7 1968
.e.rgonomica
Use human factors engineering
erosion
Progressive loss of original matedal from a solid surface due to
mechanical interaction between that surface end a fluid, a
multicomponent fluid, or impinging liquid or soJid particles, Used
for scars (geology). ASTM (G 76, G-2) 1968
erosive burning
Combustion of solid propellants accompanied with nonsteady, high





Voltages the magnitude of which are proportional to the difference
between an actual and a desired position. SP-7 1968
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Below are sample entries for one MeSH Heading and one Topical Subheading. Further explanation
may be found in the following introductory sections.
DESCRIPTOR
PRE-EXPLOSION SYMBOL \ \
TREE NUMBER _ • NEOPLASMS
(*INDICATES INDENTED














avoid: too Seaenl; l_v-fer specifics; poUcy: Manual secdo_ 24; Jch¢_ ind permitted but _ also
CARCI"NOOENS;/class: consider also NEOPLASM STAOINO (see nocc Ilum=) but "IF'_ ° -/psthol;/¢tioI;
¢ormdcr also ONCOOENIC VIRUSES;/vet: Manual 24.32-..t6 e¢ TN 136; TN 135: MeSH te=_m for neopbmm
cLtmed by tim_¢;/drug thor: coodder also ANTI3qlEOPt.A.RTIC AOENTS & its Rmcifics; lie=mr: ¢mm/d_ abe
GENES,SUPPRESSOR,TUMOR;/mummohconddex=boANTIGENS,NEOPLASM& ANTIBODrFJ,
NEOPLASM;/mic=obiol:¢omkle¢arm ONCOOENICVIRUSES;/pm_.cor_dcraboANTICARC_IO(3_C
AGENTS;_. ¢ond&_alsoBRACIP/'rI-[ERAPY;doao( u_/second( - NEOPLASMMETAb'rA$1_;
f_ailLtl: ¢oru_l_ Lbo NEOPLASTICSYNDROMES,_ITARY; mctas_ _ of _ odlp_: Index
under NEOPLASMMETASTASIS;TumorKey:"INSuppl _ CATALOG:form quaY"p_nadcmd
idiaip_osiswasNEOPLASMDIAGNOSIS1964-65;/etioiolwwasNEOPLASMETIOLOOY 1964-65;/ummmolofy
NEOPLASM II_v[UNOLOQY 1964-65;/mdiodv_py _ NEOPLASM RADIO_ 1964-65;/dmml_





























NEOPLASMS/r,e¢o_ see NEOPLASM METASTASIS
PRE-EXPLOSlON SYMBOL , INDEXING ANNOTATION
TOPICAL SUBHEADINGj_ I_WetioloiD' j
_blm_ _ blcludes "pud_olmeds" & "causes'; sm MeSH Lope M/e in l_oductio¢ b_.xb_l polk'}':
HISTORY NOTE _ M===d 19.1..12;DR/etiol or/El"





91('/3); _w me tmdeT _ PROTEINASES ir/_-sJo
_OSORFrIoN











or _th mdma] (]m) in *been= _ Imru:oo_
• +91(69); vms me under CLOSTKIDIUId _ONS IW_.-_
nmmoToxms
l.ma8 tmuined bet cmmJer dJo _,_ITOX]HS; cmrd IM with
"l_:tmm 0]d _ NDd)
61; I, E_rEIOTOX]_ !W_-67 (?rov)








of d_ famBy l_cor_vbklee: _ - F,HTEIOVI_US
75;,_ I_LqTI_I,OVIRUS IWd-N





9103); wm me endm- I_rFER.OVIRUSES 1975-10
X _ VIltUSES
X E}_'P.RIC CYTOPATX_ _ ORPHAH VIKUS
X I'OIOIqI_ I_I"EIOVIIUSES
X TAL_AN DISEA_ VIKUS






a mbcim d I_ymm_ i_mmiom _ ll4 _ MYCO_.S 01d)
91('/5); wi i _ ZYGOMYCOTIHA 1916-_ v_ me under
ZYOOMYOETES 1979-I_.wm gee underPRYCOMYC_'TES 19"/5-'/I
V_ON _ VISION. _rrortlc
P'J.II_JI 1_92_.I00 Ol I.M I.'_.Y_J_









ENV GENE PRODUCTS we GENE PRODUCTS, Eh'V
DI X'rM.96t.D'$J25 + D 12.'nil 9_4.970.111032_+
I_V GENES see GENES. ENV
G$.27++526_15_200 GS.T75.605.8_0.200
ENV-ONC FUSION PItOI"E_ _c ONCOGEH_ PROTEINS, FUSION
D i2_7_6.6T7+500+ D 12+'r76.%4+690+
POLYPROTEI_S see GEHE PRODUCTS, EHY
D 12.?'76.964.775.3_+ D Iz'r7@96&970.U0.32_+
_ tee GEI,_ PRODUCTS,
D I ZT76.964.T75J_ + D l Z TM.W_4.970.1110.32.5+
EHY PltOTlfl_ G1'41. lilly sm _ _ PROT1EIH GP41
D IX "P76+g_54+'P?$.32-5.33_ D lZ776.Wt4.970.III0.3_.330
D I Z T/6.964.970.8J0.9I0.$30 1)24.611.216.327_70.470.330
PItOTgIH GPI,I, _ me _ _ PROTEI_ OPTS0
D lZ 776.W,4+7"/$.32S.350 D IXTM._4.970AII0_2S.350
D24.611.216.3Z'L570.4_0.]_O
I_W]83,OPE G'LYODPROTEI_ GPIJ, I'IIV J_ lay EHVELOI_ PILOI"EI[_
OPt20
D lXT"M.WA.T75.1_.350 DI Z776._4.970.111G_5-M0
I)24.611.216.327.57_470J50
_ _I_ _ me _ ENVEL&M_E PIU_I'F..J_GP41
D I ZT/ILW_.'r/$ J2.5_130 D I _Y/6.gkl.910.1NI0-3_330
D I Z 776.W_L97GJII_910.330 D34._ ! ! .214L32"7_570.470.330
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X _lt M]t-FLOW AREAS
ENVIRONMENT DESIG_
03.230.200 11213
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E3qT_OV_tUSES Jee ERITIOVl]RUSE_ PORC_E
ENTERPRISE
PIUVATE _ me PRIVATE SECTOR






ERroPrlc vision me VL_ON, ENTOPTIC
VISION. ENTOPTIC
ENTRXPM]_T









ENV GENE PRODUCTS me GIDqZ i_tODUC_ l_V
ENV GI_ES me GIDq_, I_V
ENV-ONC Im_lON _ u= O_ _ FUSION
ENV POLYIqt_ _ _ _
l_qV PROTEIN .-- GENE _ ENV
]D.'V PROT1U_ GP41. IDV me IDV ENVELOPE PItOTIDN 6_!
PROTEIN GPim, HIV me mY IDqVI_OPE _ GPLW




ENVELOPE GLY(X)PROTIUN G'PI]IL HJV see HIV ENVID.DPE
PROTIDN GPlm
ENVELOPE PROTI[_ G1MX,_ me my ENVELOPE PROTEIN GN!
ENVELOPE PROTEINS, VIRAL me VIRAL I_qWELOPE PJtOT'E13_
.HIV ENVID,OPE PROTEIN GP4!
my ]_WIU,OPE PRUI'Em GPU0
my-I ENVELOPEPItOTI_N GI_I s_ HIV IDqVELOPEPROTEIN GI_I
HlV-I ENVELOPE PitOTIDN GIPtlS m= mY IDqVELOPEPROTEIN






















E'_'VlRO_WlD.'I"ALPOLLUTANTS. PESTICIDES (NON MESH)
_%'V1_ONME_'rAL POLLUTION "
_ONME_'rAL POLLUTION, TOBACCO SMOI_ _ TOIA_CO
SMOKE POLLUTION
ENVIRONMI_'YAL PROTECTION AGENCYflJ.S.)see UNITEDSTATES
ENVIRONMENTAL PROTECTION AGIE_CY
MONITORING, ENVllONMENTAL me I_n_RONMENTAL
MONITORING ....
TOXIC SUB_A._iCES, ENVmONMENTAL _e HAZARDOUS
SIJ_ST_2ES
UNITED STATES I_MVII_AL PItOTEC_ON AGi_CY
ENZOOTIC BOVINE LEUKOSIS





ACETYLACTi_AT_G ENZYME see Ac_'rYL COENZY_4UEA
SYNTHErASE
I,_-ALPHA-GLUCAN B_AN_ ENZYME
AJ_YLOPECTI_ BR.4_CI'U_G ENZYME see 1,4-.ALPHA..G_
B_G
__ I-ODNVERTING ID_YME INH_ITOR see
1"EI'iOTIDE
A/_IOTENSIN CONVERTING ENZYME me 13_NINASE U
ANG3_NVERIIN_ ENZYME INH1_rroRs
AN__POItMIN_ ENZYME _ee
ANTIBODY ENZYM_ _QUE, UNLABELED
IMMUNOmqZ_M_ I"_C_NIOU'ES
B_ _ _ 1,4-XLJ51A-GLL_AN lJ_
(:3 CLEAVING _ see _ 3 CO_flUPFASE
CAT _ see C3U.O_COL ACXTYL_
a.IOLESTI_OL SiD£..CHA._ CLEAVAGE _ Jee
C3TOL2:S'FEROLDE_vfOLASE
crrlLATE CLEAVAGE E2qZYMEsee ATP C_ATE LYASE
DNA PHOTO_I_ACTIVATINGENZYME me DNA PHOTOLYASE
DNA ILESTIUCTIONENZYI_ BAMHI seeDEOX'YIUDONUCI.EASE
BAMHI
DNA RESTRICTION ENZYME EODIU see DEOXYRIBO_
ECOR!
DNA _CTIONIE_ZI'N_ _m .,_ DEOXY1U]JO_
H]NDm
_ODES, ENZYME me III_
AcrrVATION
IMMUNOA_AY see IMMUNOENZYI_ TECHNIQUES
_ON
ENZYM_ INH_rroRs
ANT/_DY T/_FINIQUE see IMMUNOi_FM_
T_U_IQUES
_qZYM_L/NKI_ IMMUNOSO_J_t ASSAY







ENZYMES, COI=qZYMI_ ENZ_7_ D4marrols 0qON MESH)
GLYCOGE_ _ ]D_YME see 1.4-ALPHA-GI.UCAN
BICOK3m_ ID_YME
GLYCOGEN _ ]gqZYM_ ,ee GLYCOCIDi
DEB_ ENZYME SYSTD4
GLYOOGI_ DEBRANC3DT_ ENZYME DU_IC_E2qCTsee GLYCOG]_
STOP.ACE DISEAS_ TYPE m
GLYODGID_DI_itANOUNG IDIZYM_ _Y_J'JD_
__ _ seeG'rP CYCLOHYDROI.ASE
IMMUNOASSA¥, _ me IMMUNOENZ2ME _QUES
LY_OSOMAL _ DISOIU)I_S seeLYSO_OMAL STORAGE
DISEASES
MALATE CONDID_D_ _ see MALATE SYRTHASE
MALIC IDqZYMEsee MALATE DEHYDROGENA_
OLD YELLOW ID_YMZ see NADPH DIDIYDR_
PHOTOREACTIVATINGJ2_YME see DNA PHOTOLYASE
PR-ID4ZYM_ ..- PHO_PHORYLASE PHOSPHATAS_
Q-ID_YMZ see _-AU'HA-Q.UC_ _ ENZYME
CLEAVING ENZYME see SP_
PH(_PHODIESl"JmA_
ADDITION _ see DNA
" N1LJ_LI_OT_IrLEX_
ENZYM]_
AMINO ACID ACTIVATINGDt_Nd]_S see AMINO ACYL T RNA
S't'NTH_ASES
Q)kOSJD4ERY ACTIVATINGD/ZYM_S
DNA IEI.AXING EN_/M_ see DNA UNTWlSTING PItOT1DNS
DNA IEPAII EIqZYMZS see POLYDIDDXYP,/BO_E
SYNTHETASES :'. '--
DNA R_rRlCrlO_ ENZYMES
DNA___C TYPE I me DF.O__
DNA RESTiUCTIONEqZYMES, TYPE D see DEO
TYPE/I SITE-_PEC1F/C
DNA iI_STPJCrlON DIZYMIS, _ ITI see
DEO TYPE m SlTE-SPEOq_
DNA liI,_'rI_CrlON-MODIFICATION I_MZYMES
D_A _ _ seeDNA _C I_tOT_INS
_OBIMZ_D ENZYMES seeENZYMES, IMMOBrUZ_D
Mt_rW_zrio_A_ ENZYMES _e__ZYME CO_U_3_
PROTF,OL_llC ENZYMES _ PEM'IDE I'_DNOI,XS_ : ::
TYPE ! RESTIUCTION_ see DEOXYRIBOh'_£ASI_ TYPE
TYPE !1 _ICTION ENZYMES see DEOXYitIDO_
11 SIT_SPECIlqC : , -
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